Introduction: Malaria in pregnancy, which enormously creates substantial risks for the mother and her fetus, is a public health problem in Nigeria. Design and Methods: Through questionnaire administration, this cross-sectional survey investigates the influence of the household environment on malaria preventive and treatment behaviors among 300 pregnant women in two selected areas of Oyo State, Nigeria. In addition, four focus group discussions and four in-depth interviews were conducted, all between October 2015 and March, 2016. Results: Findings from the study indicate a positive relationship between income level (P = 0.000), educational level (P = 0.000) and preventive behavior and perception of malaria. There, however, is a negative relationship (P = 0.122) between place of residence and number of malaria episodes of the respondents. A high awareness on the cause of Malaria was recorded in this study, while a low awareness on the consequences of malaria infection in Pregnancy was visible. Conclusion and Recommendation: The household environment of pregnant women was found a key predictor in the prevention and treatment of malaria in both rural and urban areas of Oyo State Nigeria. Nationwide programme aimed at reducing malaria especially among pregnant women is needed in Nigeria.
Introduction
Malaria, a disease transmitted through female Anopheles mosquito, is estimated to kill more than 1 million people annually, the majority of whom are young children and pregnant women. Nigeria and the Democratic Republic of Congo alone account for 40% of the estimated total of malaria deaths globally [1] . Malaria is unique among diseases because its roots lie so deep within human communities [2] . Malaria has serious economic impacts in Africa, slowing economic growth and development and perpetuating the vicious cycle of poverty. It is truly a disease of poverty afflicting primarily the poor who tend to live in malaria prone rural areas in poorly constructed dwellings that offer few if any, barriers against mosquitoes [3] . Malaria is a parasitic disease which is easily preventable [4] , treatable and curable, yet it remains one of the major public health problems in Nigeria [5] [6] . Malaria during pregnancy causes severe maternal illness and anemia, and is also associated with low birth weight among newborn infants, a leading risk factor for infant mortality [7] . The malaria situation in Nigeria is worsening despite the numerous interventions that have been instituted so far.
The obstacles to the success of these interventions are socio-cultural, economic and political in nature [8] [9] . A study reported that around 11% of deaths among pregnant women in Nigeria are caused by malaria [10] [11] . Pregnant women are more susceptible to malaria infections because of their reduced natural immunity and they may develop complications such as fever and severe anaemia. Malaria in pregnancy is mainly due to altered immunity and presence of a new organ called placenta [12] .
In areas of low transmission of malaria parasite, with low levels of acquired immunity, women are susceptible to episodes of severe Malaria, which can result in stillbirths or spontaneous abortion or in the death of the mother [13] . In areas of high transmission of the malaria parasite, where levels of acquired immunity tend to be high, women are susceptible to asymptomatic infection, which can result in maternal anemia and placental infection, both of which can subsequently lead to low birth weight.
Unhygienic situations such as around torpid water and pervasiveness of wreckage and wild grass in which many people live create breeding grounds for the mosquito vector and malaria to thrive. The resulting effect has caused a mammoth economic and social burden on the country [14] . Pregnant women have been indicated as being at the greatest risk of contracting malaria [15] ; pregnancy reduces a woman's immunity to malaria, and an increased vulnerability of pregnant women to malaria can have devastating consequences on both the women and the unborn child [16] .
The environment in and around the home is very critical to people's health.
Unhygienic conditions, open drainage systems, lack of disposal system of sewage and solid wastes, water stagnation, canal irrigation, animal sheds, farms nearby and increased building constructions are factors that aid in the breeding of mosquitoes around the home [17] . People's perceptions and understandings of the cause and mode of transmission of malaria have strong implications on the preventive measures of malaria [18] . Socio-economic factors determine where people and communities live, the kind of environment they live in, how they are treated by others, the goods and services they can provide for themselves and what society can provide for them [19] . A people's belief system determines greatly how the recognition/definition of malaria is conceived. The belief system forms the basis of categorization of illness into serious, mild or mundane [20] .
This also determines the sort of treatment/care that would be sought and the promptness with which it would be sought, or if it would be forestalled or ignored completely [21] . Definition of malaria at household level, as well as treatment of malaria in both mild and severe forms commences at home and outside of the formal healthcare sector.
This study is based on the premise that the environment influences the occurrence of malaria and it advances to explore the relationship between the household environment and malaria among pregnant women in rural and urban communities of Oyo state. The study specifically documents the factors in the environment that promote conducive breeding for mosquitoes, and the relationship between socio-economic status and malaria prevention and treatment.
Egbeda and Ibadan north local government areas (LGAs) of Oyo state, the study setting, possess the characteristics of poor housing environment, which may make the setting ideal for the study.
Materials and Methods
Ibadan, where the study was conducted, is the capital of Oyo state, Southwestern Awaye, Osegere and Olukeye communities were sampled for data collection.
From each cluster, respondents were then purposively selected to participate in the study. Selection for the sample was based on respondents' meeting the study population criteria and expressing willingness to participate in the study. Three hundred and fifteen pregnant women were traced for participation in the study.
However, copies of questionnaire for eight pregnant women were poorly filled, while seven women dropped out of the interview on the ground that they were not comfortable discussing their pregnancy which they had "searched" for over a long time. Overall, only 300 copies of questionnaire were administered to the respondents in Ibadan North LGA (257 pregnant women) and those in Egbeda
LGA ( 
Results
Overall, the women who were pregnant as at the time of study were surveyed from urban (n = 257) and rural (n = 43) communities. 
Predictors of Mosquito-Breeding Behavior in and around the Household
This study documents the behavior of the respondents that promote mosquito-breeding in and around the household. Hence, this study documents the sources of water, water storage facilities, toilet facilities, drainage systems and refuse disposal systems of the household members. Table 1 ly poured water on the ground around their house. Refuse disposal system in the households was also reported with majority (39.3%) reportedly use regular refuse collector, followed by covered dustbin (28%), dumping of refuse at backyard (11.6%) and use of public ground (16.3%). Likewise, the respondents were aware of need to protect themselves from mosquito bites hence, window nets were found in 77.3% households, bed nets were owned by 48.7% households and 50.3% respondents had ceilings in their households. The use of insecticides was reported by 53% of the respondents, while 25.3% of the respondents also hanged screened nets on their doors as shown in Table 1 .
Commercial and Domestic Activities Performed around the House
In all, 39.7% of the respondents had commercial activities running around the household environment. Retail shops were found in 34 (11.3%) households; Five (1.7%) respondents were "fetching water" while two (0.7%) of the respondents were "washing clothes outside the house" the previous night before the survey. Only, sixty-one (20.3%) respondents reportedly not stayed outside the house the previous night before the survey.
Perception of Malaria among Pregnant Women
Level of awareness of the causes (86.3%) and symptoms (72.0%) of malaria was found very high. Respondents indicated that mosquitoes and dirtiness (86.3%) were the major causes of malaria, and that headache (39.3%), fever and convulsion (32.7%) were the major symptoms of malaria. Knowledge of the agent of malaria-disease transmission was also demonstrated at the group discussions. For instance, members of a group discussion in one of the urban groups emphasized mosquito as a major agent of malaria: "A person can catch malaria if the person allows mosquito to bite her; mosquito is the major cause of malaria (URBAN/FGD1)" while the perceived causes of malaria and the awareness of its prevention were further reinforced by discussants in a rural group discussion:
"Pregnant women should keep their surroundings clean because of mosquito, which is the root cause, by cutting weeds around the house (RURAL/FGD2)".
Discussants even traced the process of symptom presentation of malaria among which headache and fever were ranked higher than other symptoms. A discussant in the urban group noted that: "Malaria starts with headache first, before it moves to other things like weakness of the body, loss of appetite and body pains (URBAN/FGD2)". Poor perception of the consequences of malaria was however expressed among group discussants. Respondents also attached high priority to consequences such as; complications and convulsions (32.3%) and miscarriage (30.3%) and the possibility of death (11.3%). Data on perceived seasonal variation of malaria episode showed that Malaria was perceived as being common during dry season by 112 (37.3%) of the respondents than during wet/raining season (31%). Only twenty-seven (9%) of the respondents considered it a year-round illness while 68 (22.7%) of the respondents reportedly had no idea. Narratives of the group discussions indicate that many respondents still perceived malaria as a normal and common illness that occurs naturally notwithstanding preventive measures. For instance, even discussants in an urban group consider malaria as a mild and mundane illness that cannot kill: "If malaria wants to come it will come; it is natural. For some women, it is by luck that malaria does not affect them, while others get malaria easily (URBAN FGD2)".
Susceptibility to Malaria
Perceived susceptibility was reported by the respondents. More than half (52.1%) of the respondents indicated that they were susceptible to malaria infection. Data on susceptibility to malaria by different categories of people and by place of their residence showed attribution to: pregnant women by 52.1% (urban = 140; rural = 16) of the respondents; children by 32.3% (urban = 84; rural = 13) of the respondents; aged by 11.0% (urban = 27; rural = 6) and adult by 3.0% (urban = 6; rural = 3). Only five (1.7%) respondents from rural location were not sure.
There is a significant relationship between the category of people who perceived susceptibility to malaria and their places of residence (P-value: 0.000). Interviews with a chief nursing officer highlighted the rate of cases of pregnant women with malaria cases that she had seen in the facility in the previous two weeks: "We don't usually keep record of that here, but per day at least we see about ten cases of pregnant women who are infected with malaria. Malaria is not an easy case and when it affects a pregnant woman it should not be taken lightly, because it can cause placental problems (IDI/CNO/URBAN)". Although most pregnant women were aware of their vulnerability, discussants among older mothers revealed an erroneous belief that skin colour is a determinant of vulnerability to malaria. Older women were of the opinion that people with fair complexion are more prone to malaria than dark-skinned people: "There is no one who can't have malaria, but fair-skinned people have malaria more. Dark-skinned people don't use to have malaria because it will not show on them (FGD/RURAL2)". Table 2 indicates that a heightened awareness of the benefits of antenatal care was shown by respondents in both rural and urban areas as large majority (94%) of the pregnant women were registered attendees of ANC clinics. Attendance at ANC was considered an opportunity to determine appropriate antimalarial for women based on their gestational age:
Malaria Preventive Behavior in Pregnancy
In our clinic we usually recommend drugs for women based on the age of their pregnancy. If a woman has malaria in her first trimester we recommend Amodiaquine, and ask her to come back for checkup in a week's time, but if it's second trimester, we give Artesunate and Artemether combination, that time the pregnancy is formed (IDI/CNO/URBAN).
A wide gap, however, exists between rural and urban areas in the use of bed nets as a preventive behavior against malaria. Table 2 indicates that most pregnant women did not use bed nets in their households. This is more evident in the rural areas with only very few (n = 7) of them reportedly used bed nets. Interviews conducted in the rural setting examined the preventive measures undertaken against malaria by pregnant women at home and confirmed mosquito nets: "A pregnant woman should try as much as possible to keep her home neat and also sleep under mosquito net, to stop malaria in her condition, and then leave the rest to God (IDI/RURAL1)". This was also confirmed in another IDI conducted in the urban: "In fact, for a pregnant woman to have good health, she Health should eat good food, attend antenatal, clean her environment and make sure she sleeps under mosquito nets (IDI/URBAN)".
Malaria Treatment Methods in Pregnancy
Half (50%) of the pregnant women in this study indicated their awareness of the fact that formal healthcare institutions were the best option in treating ailments that affect them during pregnancy. It was also evident from the results that 
Malaria Preventive Behavior and Gestational Age by Trimesters
Malaria preventive behavior of pregnant women such as: Registration at ANC, use of bed nets and IPT treatment by trimesters are shown in Table 3 . Table 3 shows that large majority (94%) of the pregnant women in all trimesters registered for antenatal care. Chi-square test on trimester and registration at antenatal clinic showed a significant relationship (P-value 0.000). Result shows that most pregnant women in their third trimesters had registered for antenatal clinic. Use of bed nets at different trimesters was also adopted by women in their second and third trimesters than those women in their first trimester. Also, as the study recorded that majority (49.4%) of the respondents are in their second and third trimesters, possibility of greater precautions exist among them than those in their first trimester. This difference was further confirmed by a chi-square test which indicated a significant (P-value = 0.008) relationship between trimester and use of bed nets. Reception of IPT was of concern as shown in Table 3 that though a good number of pregnant women at all trimesters received IPT treatment, nearly half of the respondents still did not receive any preventive treatment (42.7%), or received wrong/unapproved treatment (5%). However, no relationship (P-value = 0.198) was found between IPT treatment and the different trimesters. The first trimester is usually the worst period for any pregnant woman to have malaria, and so at first trimester women are the ones that malaria catches the most (IDI/RURAL).
Malaria Treatment Behavior and Gestational Age by Trimesters
The delay in seeking medical care when a pregnant woman contracts malaria is also a crucial issue examined in this study. Results showed that majority still see malaria as a mild illness that "will pass away soon enough". The delay is portrayed in this study as Table 3 indicates that pregnant women in all the trimesters waited for at least two days after malaria episode before they sought for medical care. In most cases, just few differences exist on time-lag before treatment among the different trimesters. This is further confirmed in the chi-square test which showed no significant relationship (P value = 0.075) between trimesters and time before treatment. A linear regression of socio-demographic characteristics of the respondents and a dependent variable prevention score of malaria was carried out. The independent variables included: age, education, occupation, religion, gestational age in months, marital status and residential area as shown in Table 4 . The prevention score was computed with preventive measures such as use of bed nets, sanitation of facilities in the household, reception of IPT treatment and registration for ANC. The results indicate that out of all the socio-demographic characteristics, only age, education, religion and residential area influenced the preventive behavior that was adopted by the respondents. Table 5 shows the influence that the income level of the respondents has on their perception and prevention of malaria. The results from Table 5 reveal that at the 5% level of significance, no significant relationship (P = 0.332) exists between income level and respondents' perception of malaria. It also shows that there is a significant positive relationship (P = 0.000) between the income level of the respondents and their prevention of malaria. Results indicate that the usage/uptake of malaria preventive measures is often influenced by the income level of pregnant women and their households while low income translates to poor living standards. Also, the higher the income level, the higher the preventive behavior taken against malaria.
Discussion
A good number of the respondents at both urban and rural locations had at least one episode of malaria during their current pregnancy as at the time of this research. The urban malaria experience may not necessarily be due to the lack of accessibility and availability of health care facilities but may be consistent with findings that both rural and urban areas are associated with increased risks of malaria for both epidemiological and socio-economic reasons [22] . Also households located in low-income slum areas were found to be suffering from frequent bouts of mosquito-borne disease [23] .
The environment in and around the home is more critical to malaria experience. Notwithstanding the awareness on mosquito breeding and malaria, this study demonstrated that not much is often done in the household environment to curb the disease. Unhygienic conditions, open drainage systems, inadequate disposal system of sewage, water stagnation, open water storage systems were observed in the households visited in the course of this study. As these factors are promoters of mosquito breeding in the household, their prevalence also tends to confirm the previous studies [11] [24], where it was found that the environment in and around the home was very crucial to the individual's health. A previous study [24] also established that factors that hinder quality home environment include; open drainage systems, lack of disposal system, water stagnation, animal sheds and unhygienic conditions. A study in Uganda observed that the high rate of malaria episodes among its respondents was attributed to the poor household environment [25] . In addition, a good number (41% and 75% respectively) of the respondents in the same study had water pools and vessels that were uncovered for potential mosquito breeding [25] .
The commercial activities around the houses in this study have tendency of promoting conducive environment for mosquito breeding. Water poured on the ground, as reported by 28.3% and those gathered from the commercial activities around the house can actually gather in puddles thereby creating conducive breeding ground for mosquitoes. Similar commercial activities were documented in a study that focused on human practices and breeding of mosquitoes in Anambra state, Nigeria [26] . The same study [26] documented that the commercial activities of cassava fermenting and preparation for sale around the household environment, actually created conducive environments for the breeding of mosquitoes. Another study conducted on predictors of malaria association found that man-made activities such as brick making and swamp reclamation created more human-made aquatic habitats for the anopheles mosquitoes and respondents also perceived night-biting of mosquitoes as a nuisance and not Health something considered dangerous [20] . Whereas, respondents in this study reportedly stayed outside the house at night, with the risk of exposure to mosquito bite, a recent study on biting patterns of anopheles mosquito, also found that activities performed at night by man exposed them to a lot of mosquito bites, as respondents in their study engaged in night fishing [27] .
Unequal level of educational attainment in urban and rural locations reveals that most of the women in rural areas have primary and secondary education while urban dwellers have more tertiary education. This just goes further to portray the influence of level of development and poor amenities that is evident in the rural parts of the country. Preventive behavior that is practiced by women is influenced by their level of education [28] [29] . It can further be deduced then that the level of prevention of diseases will be lower in the rural areas.
Income level also influences the malaria preventive and treatment behavior of pregnant women. Human health is determined not only by contact with the microbes and toxins that directly cause illness/by organ system failure, but also by other biological and social factors. In this study, findings revealed that financial constraint was one of the reasons why women did not get the adequate care and protection they needed when they were infected with Malaria during pregnancy.
Rural pregnant women were worse off, as they did not earn enough to cater to promote their healthcare. This finding is also consistent with previous findings that income level in the household determined the type of preventive measures that were taken [28] [29] that rural poor households were less likely to sleep under bed nets than their rich urban counterparts [30] ; and that the demand for preventive healthcare is influenced by income level [31] . The lower income levels reported for rural women may probably be due to the fewer economic opportunities available as well as the generally low income level in rural areas. Most rural women were involved in small-scale agribusiness and other primary production pursuits and petty trading, which yield very low earnings. Measures to treat and prevent malaria among the poor are financially and physically not accessible [6] .
Increased awareness on the use of insecticide treated nets as the major preventive measure against mosquito bites especially during pregnancy was exemplified from both qualitative and quantitative data in this study. Malaria preventive practices reported by respondents in this study include; the use of window and bed nets, insecticides, screened doors and ceiling. Amongst all these, bed nets (especially insecticide-treated nets) is the most effective preventive method that should be adopted especially during pregnancy [32] [33] . It is also the preventive facility that most interventions against malaria have focused on. Another preventive measure used in the fight against Malaria in pregnancy is the intermittent presumptive treatment (IPT) which is meant to be given to all pregnant women during antenatal care. Findings in this study revealed that a good number of the pregnant women did not receive this treatment and this was due to the issue of accessibility, availability and financial constraints. In addition, the cur- to mosquito bites and identified the major symptoms as headache and fever [35] [36]. Respondents in this study also highlighted other causes of malaria such as excessive sunlight, unbalanced diet and eating unripe fruits. These other causes indicated a low knowledge of malaria causation. Obol et al. [37] also confirmed the lack of knowledge in their study when a good number (50%) of the respondents reported jaundice to be the major consequence of malaria infection.
Chukwurah [11] study on the knowledge, attitude and practices on Malaria prevention further confirms this low knowledge on consequences of malaria. The risk of malaria depends on if one is bitten by an infected mosquito. The risk of infection also depends on one's level of immunity. Pregnant women constitute the main adult risk group for malaria and 80% of deaths due to malaria in Africa occurs in pregnant women and children below 5 years [15] . This was made evident in this study, as a good number of the pregnant women had at least one episode of Malaria in their current condition. This experience manifested in all trimesters. Prevention of malaria in pregnancy can be looked at in terms of antenatal care attendance, reception of IPT treatment and the use of bed nets. Findings in this study revealed that though pregnant women were aware of preventive measures to take against Malaria, women in the rural areas did not have access to these measures. Amponsah's study [30] also reported similar findings that rural residents were less likely to practice preventive behavior than those in the urban areas. Aluko et al. [38] also indicated that positive attitude towards the use of ITNs is significantly influenced by an individual's place of residence. This could be due to lack of accessibility to the nets, and in some cases availability, as most interventions on this do not get to rural areas.
There was a high turnout in the attendance at ANC clinics, especially by women who were in their second and third trimesters. This exemplifies outcome of successful health education programs. At the same time, it could be due to the nearness to their delivery time and therefore their perceived preventive benefits were increased than those who were in their first trimesters. Other results in this study revealed that though attendees at the ANCs were high, only very few of them actually got the IPT treatment, hence, a good number of the respondents sought for alternative means during malaria infection. This still concurred with findings of a study [39] which reported that treatment of illness in Nigeria usually commences in the household with self-medication. This could be due to low perceived benefits in a particular source of treatment or perceived threat about the illness itself.
Conclusion
Malaria remains a major threat to health in Nigeria. Most households in rural and urban areas are knowledgeable about the causes and symptoms of malaria, though knowledge on the consequences of malaria is very low. In this study it was shown that poverty is a major barrier to adequately preventing and treating malaria and also a major deterrent for pregnant women in patronizing health centers. There were no much differences in the treatment methods of malaria adopted by pregnant women in both rural and urban areas and across trimesters.
To ensure more pregnant women actually receive more of the IPT treatment and the immunizations meant for them, policies can be created on household administration of these drugs. There is also a need for behavioral change in the perceived beliefs of pregnant women about the severity of malaria infection; this will help in the development of an evidence-based intervention towards eradication of malaria in pregnancy.
Significance for Public Health
This study has pointed out that malaria is a major health concerns for women in pregnancy. The household attributes including the environment where pregnant women live play significant influence on their health status during the conception. Promoting conducive social and cultural environment should be a major point of fact which public health practitioners would have to take into consideration when designing maternal and child health programmes and campaign for vulnerable groups such as pregnant women in Nigeria and some African countries.
